WO 2005/0599JI 

PCT/SEHm/W)V)23 

CLAIMS 



1. 



10 



A power capacitor comprising at least one capacitor ele 
ment (2a-2d, enclosed in a substantially cylindrical con- 
taxner (1, 22-22c) of a material that substantially compri- 
ses a fxrst polymer material, and wherein the container (l 
22-220 on its envelope surface comprises a plurality of 
protrusions (23-23e, designed to extend the creepage dis- 
tance along the container, characterized in that the protru- 
sions (23-23e, are substantially of a second polymer mate- 
rial, and that the protrusions are formed with respect to 
their thickness and radial length so that they cool the ca 
pacitor. 

15 2 A power capacitor according to claim 1, characterized i„ 
that the protrusions ( 23 -23e, comprise at least one protru- 
sion (23c, with a thickness (t2, in the interval of 0.2-l" 
mm and a radial length (L2, in the interval of 5-50 mm. 

20 3^ A power capacitor according to claim 2, characterized in 
that the protrusions (23-23e, comprise at least one protru- 
sion wxth a thickness (t2, in the interval of 1-4 mm and a 
radxal length (L2) in the interval of 10-25 mm. 

25 4 A power capacitor according to any of the preceding 

claxms, characterized in that essentially the whole envelope 
surface of the power capacitor is covered with a plurality 
of the protrusions (23-23e) . 

30 5 A power capacitor according to claim 1, characterized in 
that the protrusions (23-23e, comprise a plurality of small- 
er protrusions (23c, 23d) with a thickness (t2, in the in- 
terval of 0.2-10 mm and a radial length (L2) in the interval 
of 5-30 mm, and that the small protrusions (23c, 23d) are 
arranged in the vicinity of at least one larger protrusion 
(23.) wxth a thickness (t3) in the interval of 2-10 mm and a 
radxal length (L3) in the interval of 20-60 mm 
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6. A power capacitor according to claim 5, characterized in 
that the protrusions comprise a pattern with a plurality of 
smaller protrusions (23d) and at least one larger protrusion 
(23e), and that the pattern is repeated along essentially 
the whole envelope surface of the capacitor. 

7. A power capacitor according to claim 6, characterized in 
that 10-20 smaller protrusions (23d) are arranged in the 
vicinity of at least one larger protrusion (23e) . 

8. A power capacitor according to any of the preceding 
claims, characterized in that the protrusions are arranged 
with an axial pitch <a2) in the interval of 5-25 mm. 

9. A power capacitor according to any of the preceding 
claims, characterized in that the capacitor element/s (2a- 
2d) is/are enclosed in at least one insulating medium (10, 
21, 21a) which is in a state different from a liquid state 
within the working temperature interval of the capacitor. 

10. A power capacitor according to any of the preceding 
claims, characterized in that the first polymer material and 
the second polymer material are of the same kind of polymer 
materials. 

11. A power capacitor according to any of the preceding 
claims, characterized in that the insulating medium (10 21 
21a), the container (1, 22-22c) and the protrusions (23-23e)' 
of the container are all for the most part of rubber, prefe- 
rably silicone rubber. 

12. A power capacitor according to claim 11, characterized 
in that the insulating medium (10, 21, 21a), the container 
(1, 22-22c) and the protrusions (23-23e) of the container 
are of the same kind of rubber. 

13. A power capacitor according to any of claims 1-10. 
characterized in that the insulating medium (10, 21, 21a), 
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the container (1, 22-22c) and the protrusions (23-23e) of 
the container are all for the most part of a thermoset. 

14. A power capacitor according to claim 13, characterized 
in that the insulating medium (10, 21, 21a), the container 
(1, 22-22c) and the protrusions (23-23e) of the container 
are of the same kind of thermoset, and that the thermoset is 
based on one of the following materials: epoxy, polyuretha- 
ne, polyester. 



15. A power capacitor according to any of claims 11-14, 
characterized in that the insulating medium (10, 21), the 
container (1, 22-22c) and the protrusions (23-23e) of the 
container are injection-moulded in one single piece. 

16. A power capacitor according to any of claims 1-9, 
characterized in that the container (1, 22a-22c) and the 
protrusions (23a-23e) of the container are of different 
polymer materials. 



17. A power capacitor according to claim 16, characterized 
in that the container (1, 22a-22c) is of polyethylene and 
the protrusions (23a-23e) are of silicone rubber or EPDM. 

18. A power capacitor according to claim 16, characterized 
in that the container (1, 22a-22c) is of fibre-reinforced 
thermoset and the protrusions (23a-23e) are of silicone 
rubber or EPDM. 



19. A power capacitor according to any of claims 16-18, 
characterized in that the insulating medium (10, 21, 21a) i 
silicone in gel state. 



20. A power capacitor according to any of claims 16-18, 
characterized in that the insulating medium (10, 21, 21a) is 
based on a thermoset. 
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21. A power capacitor according to any of the preceding 
claxms, characterized in that the capacitor comprises at 
least one tubular element (20, running in the cylinder di- 
rection and extending through each capacitor element (2a- 
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22. A power capacitor according to claim 21, characterized 
an that the tubular element (20, is reinforced by armouring 
the tubular element. *™>uring 

23. A power capacitor according to any of the preceding 
claime. characters ln that the container a. 22a . 22 ° is 
reinforced by armouring the container. 

24 A power capacitor according to any of the preceding 
claims, characterised in that a diffusion layer is arranged 
on at least the inside of the container ,1, 22 a- 22 c' 

2 5 A method for manufacturing a power capacitor comprising 
at least one capacitor element ( 2 a- 2 d) enclosed in a sub- 
stantially cylindrical container (1. 22a - 22o ) made of a 
material that substantia!* cosprises a first polymer mate- 
rial, and wherein the container (!, 22a - 22c) on les envalope 
surface comprises a plurality of protrusions < 2 3-23e, T 

* aracterized xn that the protrusions (23-23e) are 
-de of a second polymer material, that the protrusions (23- 

ha r t : ith respect to their " - d - 

that they cool the capacitor, and that the capacitor ele- 
ments xs/are encapsulated in a container (1, 22a-22c, . 
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A method according to claim 25, characterized in that 
the capacitor element/s (2a-2d, is/are brought to be enclo- 
sed xn at least one insulating medium which is in state 

lv e a r i oTth i9Uid State WitMn ^ W ° rkin3 ^-ture in- 
cervai of the capacitor. 
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27. A method according to claim 26, characterised in that 
the manufacture of the container, the application of the 
protrusions, the encapsulation of the capacitor element/s 
and the enclosure in the insulating medium are achieved by 
injection moulding. 

28. A method according to claim 27, characterized in that 
the material is rubber, preferably silicone rubber. 

29. A method according to claim 27 or 28, characterized in 
that the injection moulding occurs in one single step and 
with one single material. 

30. A method according to claim 27 or 28, characterized in 
that the injection moulding occurs in two steps, whereby i„ 
a first step the capacitor element/s (2a-2d, is/are enclosed 

(1, 22-220 is manufactured, and the protrusions (23a-23e) 
are applied, and wherein in the first step a polymer 
material is used as material which has lower viscosity than 
the polymer material that is used in the second step. 

31 A method according to claim 25, characterized in that a 
cylindrical polymer tube is provided for forming the con- 
tainer (1, 22-22C), that the protrusions (23a-23e) are app- 
lied to the polymer tube, whereby the tube is preferably of 
polyethylene, and that the capacitor element/s (2a-2d, 
is /are placed in the polymer tube. 

32. A method according to any of claims 27-31, characterized 
in that each capacitor element (2a-2d) prior to injection 
moulding is applied to a tubular element (20, extending 
through each capacitor element. 

IL iTf ^ f CC ° tdin9 t0 ° f clai » 32 ■ characterized in th ac 
the tubular element (201 is reinforced by armourin,. 
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34, A method according to any of claims 31-33, characterized 
in that the protrusions (23a-23e) are applied to the contai- 
ner (1, 22a-22c) by injection moulding, by winding them in a 
spiral around the container, or by providing them as prefab- 
ricated sleeve-like elements which are threaded onto the 
container . 



35. A method according to any of the preceding claims, 
characterized in that the container (1, 22-22c) is rein- 
forced by armouring. 

36. A method according to any of the preceding claims, 
characterized in that a diffusion layer is applied to at 
least the inside of the container (1, 22-22c) . 

37. A method according to claim 34, characterized in that at 
least the outside of the container (1, 22-22c) is coated 
with silicone before the protrusions are applied. 

38. A method according to claim 31, characterized in that 
the protrusions are applied to the container (1, 22-22c) by 
injection moulding and that the container is surface-modi- 
fied prior to the injection moulding. 

39. A method according to any of claims 31-38, characterized 
in that a mechanical support is applied for the container 
prior to the injection moulding. 

40. Use of a power capacitor according to any of claims 1-24 
at voltages exceeding 1 kV, preferably at least 5 kV. 

41. Use of a power capacitor according to any of claims 1-24 
in a system for transmission of alternating current (AC) . 
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